The knowledge of variations of the position nutrient foramina and hence nutrient arteries is important for the orthopedicians and radiologists for various procedures. The incidence of normal position of nutrient foramina and nutrient artery in the shaft of long bone is 99%.
Nutrient artery is the chief artery supplying the long bone along with periosteal arteries. They usually take origin from the regional artery of that region. The nutrient artery enters the shaft of the long bones, through a foramen termed 'nutrient foramen'. Nutrient foramen is an opening in the shaft of long bone which conducts the nutrient arteries and the peripheral nerves into the medullary cavity of a long bone.
One or two main diaphyseal nutrient arteries enter the shaft obliquely through one or two nutrient foramina leading to nutrient canals.
Except for a few with double or no foramina, all of long bones have a single nutrient foramen.
Nutrient canal typically become slanted during growth, the direction of slant from surface to marrow cavity points towards the end that has grown least rapidly. The direction of nutrient foramen of all bones is away from growing end. The nutrient foramina in the long bones of human limbs are described as being directed towards the elbow and away from the knee. This is said to be due to one end of long bones growing faster than the other [1] .
The nutrient arterial supply is essential during the growing period, during the early phases of ossification, and in procedures such as bone grafts, tumour resections, traumas, congenital pseudoarthrosis and more recently in microsurgical vascularised bone transplantation [2] .
INTRODUCTION
An osteological study on nutrient foramina in radius and ulna, was conducted in Department of Anatomy, Ramaiah Medical College Bangalore,Karnataka,India. This study was done in 69 radii and 84 ulnae. Each bone is examined in detail for the number, position & direction of nutrient foramina. The nutrient foramen is identified by the presence of a well marked groove and raised edge at the commencement of the canal. All measurements were taken with osteometric board and digital vernier calipers. The direction of the nutrient foramen was noted with the help of a probe.
Inclusion Criteria: Adult human radii and ulnae irrespective of sex, race was taken for study.
Exclusion Criteria: Radii and ulnae showing any
MATERIALS AND METHODS
gross asymmetry or broken will be rejected as they were unsuitable for the study.
RESULTS
The average distance of the nutrient foramen from the upper end in radius was 8.71cms and in ulna was 9.31cms. The main nutrient foramina and the accessory nutrient foramina were directed upwards in all the radii and ulnae studied. This shows that the growing end of radii and ulna were the lower ends. The most common position of the nutrient foramina was in the middle 1/3 rd (65.8%), anterior surface (69.6%) for radius and middle 1/3 rd (60.7%), anterior surface (77.3%) for ulna. The observations in radii were tabulated in Table 1 and 2; while that of ulna were tabulated in Table 3 and 4.
The presence of main nutrient foramina along with accessory nutrient foramina in radius and ulna are shown in Figure 1 and Figure 2 respectively. Table 2 : Showing the position and number of accessory nutrient foramina in radius. of the foramen present on the shaft of long bone allowing nutrient artery to enter the bone, the role of which is important in providing nutrition and growth of long bones.
An understanding of the location and the number of the nutrient foramina in long bones is therefore important in orthopedic surgical procedures such as joint replacement therapy, fracture repair bone grafts and vascularized bone microsurgery as well as medico legal cases [3] .
The nutrient foramina was identified by the presence of a well marked grove leading to the foramen, and by a well marked often slightly raised edge by the side of the foramen at the commencement of the nutrient canal. For direction of nutrient canal, a fine stiff wire was used and it was passed through the nutrient foramen to confirm its direction [7] .
Importance of nutrient foramen is relevant to fracture treatment. Combined periosteal and medullary blood supply to the bone cortex helps to explain the success of nailing of long bone fractures [7] .
In the radius the nutrient foramen is, invariably, above the middle of the bone and in the ulna, it is in the middle third and In both, the foramen most frequently occurs on the anterior surface nearer either the anterior or interosseous border. There is some symmetry in the position of the foramina on the two sides [5] .
The predominance of Nutrient foramina in radius was on the anterior surface (73.2%) and the percentage of bones with a single Nutrient foramen (99.4%) and two Nutrient foramina (0.63%). 82.2% of the Nutrient foramina of the ulna were located on the anterior surface. All ulnae examined have at least one Nutrient foramen and 1.4% of the bones have two Nutrient foramina [2] .
The present Osteological Study of Nutrient Foramina in radius and Ulna were compared with
DISCUSSION
The nutrient foramina are cavities that conduct the nutrient arteries and the peripheral nerves on the shaft of long bones. Long bones receive most of the interosseous blood supply from the nutrient arteries, and sometimes through the periosteal vessels. Nutrient arteries play an important role in nutrition and growth of the bones particularly during its growth period in the embryo and fetus as well as during early phases of ossification [3] .
Berard was the first person to correlate the direction of the canal with the growth and ossification of the bone. Humphrey had worked on the direction and obliquity of nutrient canals postulated periosteal slipping theory, the canal finally directed away from the growing end. Harris has stated that the position of nutrient foramina is constant during the growth of long bone. Lutken has stated that position of nutrient foramina is variable & typical position of nutrient foramina can be determined after a study on human bones [4] .
The direction of nutrient foramina in human long bones is directed away from the growing end. This is due to one end of long bone is growing faster than the other end [5] .
In many tetra pods, there is variation in the directions of nutrient foramina, but in mammals and birds Hughes pointed out that Anomalous canal are frequent, especially in femur [6] .
The nutrient foramen is defined as the largest the previous similar study is tabulated in Table  5 and 6. Average distance from upper end 7.56 cm 9.31 cm limb nearer to the knee" [9] .
"This might be taken to imply that a) growth at one end bone towards which the nutrient canal is directed is negligible and b) growth of the bone is the only potent factor determining the relative position of structures in the limb" [10] .
Clinical Significance: Exact location and distribution of the nutrient foramina in bone diaphysis is important to avoid damage to the nutrient vessels during surgical procedures [11] .
Position and number of the nutrient foramina in long bones is very important in orthopedic surgical procedures like joint replacement therapy, fracture repair, bone grafts and vascularized bone microsurgery [12] .
Injury to the nutrient artery at the time of fracture, or at subsequent manipulation, may be a significant factor predisposing to faulty union. The levels of osseous section are selected according to the localization of the diaphyseal nutrient foramina in order to preserve diaphyseal vascularization of the recipient to support the consolidation with the osseous graft [13] .
Embryological Significance: In embryonic period all the nutrient arteries course caudally. This is true in hemodynamic point of view to force the blood from cephalic to caudal side. This agrees with adult rules "towards the knee and away from elbow". This is said to be due to unequal growth of the ends of the long bones. The arrangement of diaphyseal nutrient foramen in long bones usually follows a definite pattern.
Position is constant and seen on flexor surfaces. Direction and obliquity of nutrient canal shows the general pattern. The direction of nutrient foramina in human long bones is directed away from the growing end. This is due to one end of long bone is growing faster than the other end [8] .
The forces responsible for the determination of the direction the nutrient canal is hard to find out. Le Gros Clark in 1939 gave the most precise explanation. "The nutrient foramen and the canal of the shaft of a long bone are always directed obliquely away from the growing end of the vone, i.e. in the upper limb towards the elbow and in the lower limb away from the knee. This obliqyity is a necessary consequence of the mode of growth in length of the bone. To befin with, the nutrient artery, which is a branch of a main artery in the neighbourhood, runs directly into the shaft, entering it at right angles. As the shaft extends in lrngth away from the growing end the artery is carried with it, so that its entrance becomes more and more oblique in a direction towards the opposite extremity of the bone" [9] .
"Although in the large limb bones epiphyses are formed at both ends, the growth takes place mainly at one end, the so called growing end of the bone. In the case of upper limb, this is the end farther away from the elbow and in the lower
CONCLUSION
The direction of the nutrient foramen is important in knowing the growing end of the long bone. In bone grafts, the nutrient blood supply is crucial and it should be preserved in order to promote the fracture healing. Its knowledge is of importance to the orthopaedic surgeons and oncologists.
The knowledge of the nutrient foramen is of utmost importance for the orthopaedic surgeons during procedures like bone grafting and more recently in microsurgical vascularised bone transplantation.
All bones had nutrient foramina, if long bones had no nutrient foramen. This suggests that in case of obliteration of nutrient foramen, the epiphyseal artery might have taken up the responsibility for supplying the bone.
The knowledge about these foramina is useful in the surgical procedures to preserve the circulation [14] .
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